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(54) VEHICLE BEHAVIOR CONTROLLER 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve maneuverability 
and controllability in turning a vehicle. 
SOLUTION: A vehicle condition is presumed from a 
deviation of actual yaw acceleration from desired yaw 
acceleration corresponding to a steering operation 
(S120). When a vehicle tends to be under steer(US), an 
engine output correction value ATEUP and desired slip 
ratios X,17, X07 of a drive wheels of turning outer and 
inner wheels are calculated (S160, S170) and a throttle 
opening and brak oil pressure of the drive wheel are 
controlled (S200, S210) to generate a torque difference 
between the left and right drive wheels, so that yaw 
moment necessary for turning is generated. Also, when 
the vehicle to be over steer(OS), ATEUP, XiT and XoT 
are calculated, while the desired slip ratio XoTF of a 
turning outer wheel side drive wheel is calculated (S160, 
S170), and the throttle opening and the break pressure 
of the drive wheel and the turning outer wheel side drive 
wheel are controlled (S200, S210) so that yaw moment 

necessary for turning is generated by the torque difference between the left and right drive 
wheels and a driving force added to the drive wheel. As a result, the maneuverabilit and 
controllability in the vehicle turning can be together ensured. 
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"CCD. XUyP r *Al3WrS«0-B»*<O^tfR|'& (& 10 

#-r*itfH6ic«-ra»Kiwo«*) t*So 
[oo5i] ^it, *n&m~e\t* ±fc<D&*>\zmm 

[0 0 5 2] £ *mMM~C\Z, ^ft^K 20 

U^:/*AiT2fctf AoT£r3jc«>*j&** un^SS^'J^ 

JktfAoTfcfcJU ±IB««K:»JSLT±:TiBfflU Limit 

ADR = Mreq / (LT • 1. 5 + 0. 



*S£$ntfe0, &SSXU iTfttfAoTte, * 

*<0^tt#±Tlfi«ALimit 

[0 0 5 3] — * % S 1 8 0 190 ©JBSte, * 

W**OS«lRjlC**»ftJCtt, ^5 (b) C^tft]< , 

T) Xr7U >^f:J:oTiet^*tl)I 
#3-^E-*>h (Hfc**T«-r> J:0***^Ct 

mmitmiifz*wubm (HTtt£HMt2 2m \zf®m 

jj&mX-ZZLtlZ^r) . &&mW)$fe2 2RT, 2 2RR^v(D 

h;i^E$Hfc*«j» u jgic, testis 

(HT?f4*a»l6 2 2FR) fc*l»**inA*££K:J:o 

<DmW)j]&oib'^<-tz>£:&\z. m®ft&m<D$mi& 

<Dmt> (HO«ftlrlk2 2FRfcft#bJt«*B3) £013 
[0 0 5 4] LT, S 1 8 0 OJlltt, _tfB S 1 6 0 

t rawest? sn, s i 9 oojaiit *-TJiiB(2) j£ 

*ffl^T*«>e>nfcS*3— — ^> FMreq M/ 

mutL f t leasee, 3*:sc(9) zm^x. ^mm^2 

2RL, 2 2RR<DB«K»AS6ADR 
5 • Kf • L f) .«(9) 



t«t*« • UlACDXftVK 1 t fcl'J*, m&<D 30 
(6) SC£flHr>T\ fefrlgl!j$&2 2RL, 2 2RR©X'J7^ 
^MASDLT£5jc#>, C©X'J7^*8ASDLTt 

Ai, Aotl:S^f, #5£(10), Ul)&ffiUTffilHlrt 

A iT= A i +ASDLT/2 —(10) 
A oT— A o-ASDLT/2 -(11) 
*»fc> ±EXU^^*J6ASDLTi:16gI#Hi«oa 
■MtoaffiO^Uy^AoFtKaStJ*, 3fcz£U2)*ffi 40 

Mreq =ADR • LT + ABF • LT + AFy • L f 
£/c, (13)SCKI43^T, ABF =ADR/2 % A F y = ★5tCffii6"C#*. 

ABF-Kf tisftirntf, ±e(i3)a. ^scaooj:* 

Mreq =ADR • LT4- (ADR/2) 
+ (ADR/ 2) 

«e>o«»sc«r«»tf, ±15(9) sw*#sns. 

[0 0 5 8] BUtO«fc3K:UT, S 1 6 0Ml 7 0, 50 



[0 0 5 5] A oTF— AiT+ASDLT 



•02) 



ffi. #eMMOS8XiJ ^y$A iT&tfAoTtt. SI 7 
0T©i»J(RfiHiai, ^<Dj^ffi**J:TJKffiALimit * 

2 2RL, 2 2RR<&S«K»*S£ADR £*tf>*fc«XDSt 

[0 0 5 6] fiP%, £*K»liM^fBS*^ii:SBft*M 
£ADR % J^lEl^fiO(DSei&tfefc:liPA^)S!lib*^ABF 

3) <D£n<reare#3o 

[0 0 5 7] 



(13) 



• LT 

• K f • L f -(14) 

tttt 18 0 Rtf 1 9 0 KT. X>>?>ffi*SlESAT E 
UPRtf^^BgAUy^AiT, A oT, AoTFfl* 
^tti2n£<h. ^Ste, S 2 0 0 tC^fr"^ (i3# 



13 

SB) o -eUT. S 2 0 0T11 X>y>®gSi:M 
h;!/^^6±»BjmjSnfeX>^>tH**jEffl[ATEU 

£bT<Dffl.3£:*fT-r*. 

[0 0 5 9] $ifc % A\Z. m< S 2 1 OTH £:&BSi<i6 
2 2RL, 2 2RR(D^> JMlHlF^^ffl9^^Sb^C0XU 

Uy^AoSSW^Uy^AoTJC, 
KS 1 1 0 \z.Wu^^> 0 

[0060] s 2 i o <DmBEfflmmm\z* mmtt 
mhtsLZ>&m& (o£o, tE^mmm2 2rl, 2 2rr, 

R^S£*fiE»tft2 2FL, 2 2 FRCD— :£(£>;&*) lw**b 

lOlCT, Mff»ft^ftd*MOXU (A 
i, Ao, XttAoF) KS 4 2 0CT, ^<D 

*ft^t§gSXU7^'AffO (AiT, A oT, XteA 

oTF) ^IMtio 
[0 0 6 1] S4 10l:*^T, *i©XUyy» 
AW tot, {-aJtttOEMettSE (*tti&0EVW ) d«##3lfi 

S£V£9*><£< (V>VW ) . *il:«»X'Jy^t 

mmmv* *t*#jSffiv«fcDt>w< (v<vw ) % mm 

Kl0»xy #C5£(16)£fflV> 

[0 0 6 2] AW =- (V-VW ) /V --(15) 
AW = (VW-V) /VW —(16) 
-^bT> i<S4 3 0 Tte, S 4 1 0 U *y 

^AW ^BWXU^^AWOckOfe^^S^SW 
Kb, 7»J7^AV ^IgXU y:/*AWOJ:0«*:«r 

v^^j-^ s 4 4 o \zWn\^x. -€-<o*(»©*-f — ;p 

[0 0 6 3] £CDifffi/1^->te. ^U-^^JEEO 

fc, 7u-*mj£<Dmi£\ztt~?2>mw3t}<nmitmK2 

XU^y^AW B®X»J ^^»AW0tft/X7pC 
[0 0 6 4] 



(8) #B¥ 10-86705 
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ifEES= (K1/K2) X (AW -AWO) —(17) 
-Jj. S4 3 0tCT> XUy^»Af *l«7Uy^* 
AWOKTT*<&tfl»f*nfc«dfctt, S4 5 Otr^fr 
bT, ^ftWU 7U7^*A» WB«XUyy*AfO«J: 

3WBWXU y^*AW0± 0 fc/hSH*^fctt, S 4 6 0 

»fft«»t*«lll/^->*, tSEE(U^5 O^O^ffi 

[0 0 6 5] w v :oiaff/t^->n ^U— *»BECD 

XUyy»Af l«7Uy^*ATOt*;t7^ 
— ^t-r^SC(18)i&*J:5fcK)e*n-5. 
[0 0 6 6] 

ifffi*= (K1/K2) X (AWO-AW) -(18) 
S&, S4 5 0CT, XU y^»AW *|«X'J 
20 AWOK_fc"CftS ( hlHI»r$nfc«-& (^OXUy^A 
W 6HIXU y^fSAWOfZ«»-e*T^<&»-&) kihu 
S 4 7 0 \Z&frV* ^(DJ&mV)^— >y^<&7 

[0 0 6 7] W. C©fflffi«|»ffla*ffWffc«, 

T^^^3(C*r^fc^tC. «JJEElHl8&5 0?9O#>y7 1 
30 A, 7 l B#fBSb3tt<&. ±2bXtttBH9*lblH 

[0 0 6 8] P*;()Ctl KIT, ZIE# 

^Xr7'J>^^fp|f:Siet^<h, -€-©«irMiK:JS 

u «ttft»flnaE£T* B*3-iin 

< % xuyh)mm&mmm<n72±)mmztmvr£ 
pzmjzT&tmz. ttBi*tft«®«Mft. o^oti 

»»2 2RLfciW»*eftlit*Ctfc<kO, S*Ilft2 
2 RL, 2 2RR^h;i/^H (^Sb^M) ^^^^i±^> 0 
[0 0 6 9] ^^c. :^fi»:J:oT, fM(Di3- Un 

3*K3ft«B«3-lnia*icab. *3-iniS*3^B«3 — 
so immmjiVtt^KteZh «jSt2) , 
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i8ffiUT> fcKlb^2 2KL\ZfflmJj&l)\\?LZ>Z.ti\Z<k 

o . lE&mmm 2 2 rl, 2 2RRK^£T<hte2£^fa<E>h 

[0 0 7 0] f£oT\ XCk*«<^7- 

-r^£, jpjSk^ roj irjg-r rate, * 

ft) (Mt3) . *M«USflR|R]^feSi*B 

[0 0 7 2] ^tt, Zl<7)«k5 K*i^rt*U S^fal::$><5 

«H2©ffi*Mi^£*:fc-r*£*i;:, teiiii^tftfflgcoK 

fttn, O^0*B»*i2 2RR^Wr*^U— *fflfl£PRR 
£ifffiUT (C<D«<S\ ;&Kftfft2 2RR^^T^>^U- 
*«S£EPRR<©«EE^««$nS) , «BIMfe2 2RRKIM 

Kj^^rin^^e: <h^J:0, tefeiglfrfS 2 2 rl, 2 2RRtc 

[0 0 7 3] C©a»[:i;oT, *I^CD^3— 

^Sa*Sga — AKMEKiJBU *3-iniS3?j&*@g&3- 
fiD3^SJ;D t>*t*<fc£><h (^t4) , <%3?te, *M 

m2<Dtitfih)\>>7&m*L'rz>}imz, mm^m<omm 

tfc, ^^0&^lft^2 2RL^^-r^>^l^ — ^tfiJEPRL^ 
iSELT, fc«»|»2 2RL^«W»**JP^.-5CilZck 
0. fe£ii&®>|£2 2RL, 2 2RRK^£-? ) tte2£^r*]Oh 

Kite. O^0^S£»j^2 2FL^^T^^I/-^^mPFL 
^iEbT, fE»»2 2FL<D«**(B:«-rs. 
[0 0 7 4] £fc, *Clgf^T7U >^<Z>lg*fc£ 

jh«e>x, Wktfcft* roj cstt, B«3-lraiSfttt, 
*«a*«fl:-r*<h, ^3— Jniisa* roj 
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<dw\±* mmzosmiftiz&zytimmzti-c. 
fa\ztez>ti m&t 5) , i£mteusmfaiz&z>tnm 

[0 0 7 5] ^tT, u©«fc^l:$M^USffi[^Hfe§ 

-c<> xd«; hJumm&mmm<D7?±)\sigimzttf&L> 
)i?&m±-rz>ti&\z. mm^mKDmm^ ^dse 

10 mW)$&2 2KL\Zitf'?Z>^\s — ^»ffiPRL£itffibT (d 
<£>«-g\ £ffii^2 2RLJd^-r^>^l/— ^tfiffiPRLOff 
&*mmt£tlZ>) , fe«ft*&2 2RLfcffl»*£SnA*^ 
ilCfcO, fc*K»^2 2RL, 2 2RRfcift»&h;i^iS 

[0 0 7 6] £fc, £<D*Jl«UCj;oT* *M<0^3— SO 

iaflE^B«3— upii*fc«u, *3— jpaiffi^esa- 
m2<D\ti*iV)v>7%:mttrz>£mz, mm9\^m<Dwm 

16. ^^0^mW}^2 2KRlZtt-TZ>7U — ^fftmPRR^r 
iiffiUT. ^»^2 2RRfcffl»;&£ln]**£<*:K:cfc 
0 . fefrKlfrfft 2 2 RL, 2 2RRK^£^<htei£#ftO h 

Ifrlft. ^*0*SE»|ft2 2FRJC»-rS^U— ^fflJEPFR 

[0 0 7 7] «£^T. *^36£fi»JO*M^I6«!lffll^MJcJ: 

30 ^^fe^r^] - *^(:II:Ml/:«^T^oTt), £ 

*Ki&ift<o bJv#&fcvt^mm\zffim\z&&teB— : *:-- 
*>b&5£3i2i£2>i}£Jkmw<D&5\z. mm\z—Bmm 

* > h ^4i^OXf7 U >»(U^T$i 

[0 0 7 8] 0^0. H9l:jfi«TSt£*Mli(ll2 2 
RL, 2 2RRIC^T^>^1— 4^*EEPRL, PRRO^bti, 

40 B«3— lx— hfc&-5J:5fcfe*B»||2 2RL, 2 2 RR 
tCh^^M^^^^-dr^^^fC, #KM«|2 2RL, 2 2 
RRtC^fbTfeia^^Sax.^S'&^am^fb^^^LTV^ 
^»^, fe^&fgK?^ 2 2RL, 22m<DY)Vt7 

£k fc*^l!j^2 2RL, 2 2RRC0 h;^il;J:^T$i 
\zmm=E—*>b$:?£2LZi*:Z>Zi. ^COfgCDX^y U > 

^^cD-e, torn* mmtim&T^&jzuvtmtur) , 

50 -HBfl:#jH) o 



(10) 
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too7 9] dti^bx, ***s«-ewu ttmwhffi * 

22RL, 2 2V&<Dh)V?^£. mh&<D--j5\zmXZ>M 

-c«*:<, agin— timmtma-immmzKDmm o io 

[0 0 8 1] J£jL_L. *fg93(£>— ^^JK^^TIfcBJU*: 

}* % *^$:7D>hx>y> • UiT F^-T ^ (FR) 
^^Tl^tfc^ *f893fc*. 7D>hX>y>-7D 20 

>HH7^y (ff) #5£<d« (tsiwrn«wteffia 

[0 0 8 2] Jif5^i£#lXte, *B*ElsW3rfc, K 

^TR«bfc!&^ «»lftfc:T>t>Ttt, il^UchMi 

fcM»*fccfcr), mffi<Difcm<&& (tpsoaifctt) 

[0 0 8 3] asfcMK:, JtlB*«5«n?tt, *WOSfi 

iS^t^oT, MmtfiX bT>U^ < CD £ B&itrT 
* «fc 3 K#§/& u jfc**, *w*tu s flgfR] k £ * tt. 
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[SMcosm^i^^] 

So 

[0 3] SO • ^Sj^SJ^lHjsStr^ViX^ff £*i<5J£[h] 

[0 4] 0 3£>S 1 2 0 tT*ff^n**W«»*^ 

[^ 5 ] mmmmwimmzj: §us ^^©1^115^ 

(a) -RZtOSm&MfflWjft (b) SRStSRSHt? 

[0 6] Bibttoxu y K*rrs$j • mmtKD 
[0 7 ] W««H©tth;^ ^oc>>?>m*rffiiEffiA 

[08] 03OS21 0 \z~z&m$&mz j mft'£?iz>te 
[0 9 ] wmmmmmffl\z&2>mft<D-- m^^-rmm 

2-nmm.m lo-xp^HJUiiit-^ 12 

2 0 — M • KSj^jfelPlHlgS 2 6 ---rtjKWHftlffilllK 

3 0 •••ai>i/>lHl^^-t>^ 3 2FR, 3 2FL-fi£®!j 

3£-fc: >1J- 

3 2RL, 3 2RR---B»I&^^>1*- 4 0-3-U- 

4 4— tSUMl-fe^ 5 0'-?SflElHl^ 

5 1FL— 5 1RR— — ;P5>D >^ 5 4 A, 5 4B 
•••3^[p|^## 

5 6-59 -i«EEfWW# 61—64 - «tJBE»0»^ 
67A, 67B, 71A, 7 1B-#>y 72A, 
7 2 B"-SPffifH»# 
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